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Specification 



1. Title of the Invention 

OPTICAL TRANSMITTER AND RECEIVER MODULE 

2. Claim 

In an optical transmitter and receiver module comprising 
at least a case integrally formed with a cylindrical connector 
insertion part one end of whose side is opened and a transmitter 
and receiver reception part in a shape of a vessel whose upper 
portion is opened, an optical transmitter and an optical receiver 
which are accommodated in the transmitter and receiver reception 
part of the case, and a covering member which seals an upper 
portion of the transmitter and receiver reception part, 

an optical transmitter and receiver module characterized 
in that the case has an air hole which interconnects inside 
and outside of the transmitter and receiver reception part, 
and an external side of the air hole is opened at such a position 
that cleaning water is not applied on the occasion that water 
cleaning is carried out by spraying water from the upper portion 
of the case. 

3 . Detailed Description of the Invention 
Industrial Field of Application 

This invention relates to an optical transmitter and 
receiver module. In more detail, this invention relates to 
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a novel structure of an optical transmitter and receiver module 
in which an optical transmitter and an optical receiver are 
accommodated and sealed in one case. 

Prior Art 

An optical transmitter and receiver module which is used 
in an optical communication is configured such that a light 
emitting device and a photo acceptance device and an electronic 
circuit indispensably connected to these devices are 
accommodated in one case. Also, at one end of this case, provided 
is a connector insertion part with such a shape of being able 
to locate a connector, so that the built-in light emitting device 
and photo acceptance device and an optical fiber whose end part 
was held by the connector can be connected one another. 

As a case to be used in the optical transmitter and receiver 
module as described above, there are instances that a housing 
made by a metal or resin similar to those used in a normal 
communication apparatus etc . is used and that a metal case formed 
by bonding members air tightly by means of welding etc . is used . 
Also, besides this, like IC etc. , a method in which component 
members are integrally molded by resin has been proposed. 

However, the air tight metal case and resin mold have 
big design limitation and further, require an advanced 
manufacturing technique. Accordingly, there is a deficit in 
cost and there are few cases that these structures are adopted 
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in fact . 

Problem that the Invention is to Solve 

On the other hand, in case that the optical transmitter 
and receiver module as described above is mounted on a substrate , 
there has recently increased a case that overall cleaning by 
water is required to be carried out, after the optical 
transmitter and receiver module was fixed to the substrate by 
soldering etc. 

In such a case , the optical transmitter and receiver module 
which used the above-described air tight metal case and resin 
mold has no problem at all even if it is water-cleaned together 
with the substrate. However, in an optical transmitter and 
receiver module which used an inexpensive housing, there are 
many cases that water intrudes into a case on the occasion of 
cleaning, which has become a problem on mounting works to the 
substrate . 

Then, this invention aims to provide an optical 
transmitter and receiver module of a novel structure which solves 
the above-described problem of the prior art, can carry out 
water cleaning on the occasion of mounting, and can be 
manufactured at low cost. 

Means for Solving the Problem 

That is, according to this invention, in an optical 
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transmitter and receiver module comprising at least a case 
integrally formed with a cylindrical connector insertion part 
one end of whose side is opened and a transmitter and receiver 
reception part in a shape of a vessel whose upper portion is 
opened, an optical transmitter and an optical receiver which 
are accommodated in the transmitter and receiver reception part 
of the case, and a covering member which seals an upper portion 
of the transmitter and receiver reception part, provided is 
an optical transmitter and receiver module characterized in 
that the case has an air hole which interconnects inside and 
outside of the transmitter and receiver reception part, and 
an external side of the air hole is opened at such a position 
that cleaning water is not applied on the occasion that water 
cleaning is carried out by spraying water from the upper portion 
of the case. 

Operation 

The optical transmitter and receiver module according 
to this invention is an optical transmitter and receiver module 
which is configured such that component members are accommodated 
in a housing which was formed by metal or resin, and mainly 
characterized by having an air hole for interconnecting inside 
and outside of the housing for accommodating the component 
members . 

As concretely described later, even in a conventional 
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optical transmitter and receiver module which used a housing 
made by metal or resin, it was believed that a bonding part 
of a case is sealed by epoxy resin etc . and water does not intrude 
into inside on the occasion of cleaning. However, in reality, 
water intrudes into inside, and as a result of studying its 
causes, the followings were found. 

That is, in a mounting process of an optical transmitter 
and receiver module by soldering, a case of the optical 
transmitter and receiver module is heated by solder . When water 
cleaning is carried out right after it, the case is cooled by 
cleaning water. On the occasion of a set of these processes, 
when heated, air inside of the case is expanded, and when cooled, 
it is deflated. Accordingly, it was found that, on the occasion 
that the inside air is deflated, the cleaning water is to be 
sucked, and the cleaning water intrudes into the case which 
is to be sealed from a minute space into which water does not 
intrude in an ordinary circumstance. 

Then, in the optical transmitter and receiver module 
according to this invention, it is configured such that an air 
hole for interconnecting inside and outside of the case is 
disposed, and a sucking force occurring on the occasion that 
air inside of the case is deflated is let out . Here, an external 
end part of the air hole is formed such that it is opened at 
such a position that water is not applied on the occasion of 
cleaning. 
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Hereinafter, this invention will be described more 
concretely with reference to the drawings but the following 
disclosure is simply one embodiment of the invention and does 
not give any limitation to a technical scope of the invention. 

Embodiment 

Fig . 2 is a view which shows component members of an optical 
transmitter and receiver module configured according to this 
invention. 

As shown in the figure, this optical transmitter and 
receiver module is configured such that, in a case 1 integrally 
formed with a cylindrical connector insertion part la whose 
one end is opened, a transmitter and receiver reception part 
lb in a shape of a vessel whose upper portion is opened, and 
an EOE mount 1c having a photo acceptance window and a light 
emitting window on a partition wall between both members , other 
component members are accommodated. That is, a light emitting 
device 2 and a photo acceptance device 3 , and a pair of integrated 
circuits 2a, 3a etc. which are connected to these devices 
respectively are accommodated in the transmitter and receiver 
reception part lb of the case 1. 

Normally, the light emitting device 2 and the photo 
acceptance device 3 are fixed directly to the EOE mount lc of 
the case 1. On the other hand, the integrated circuits 2a and 
3a are respectively mounted on a pair of base members 4a, 4b 
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having lead pins 40a, 40b and fixed to a bottom part of the 
transmitter and receiver reception part lb, and further, a 
periphery thereof is electromagnetically shielded by shield 
plates 5a and 5b and a separator 6 etc., and further, also 
physically shielded from outside by a covering member 8 which 
was adhered and sealed by an epoxy layer 7. In addition, in 
many products, on a surface of the covering member 8, a name 
plate 9 on which a manufacturer, a model number, a mounting 
direction of a connector etc. were described is affixed. 

Fig. 1 is a cross sectional view which shows a structure 
of the optical transmitter and receiver module which was 
completed by accommodating or mounting respective elements as 
described above in the case. 

As shown in the figure, in this optical transmitter and 
receiver module, on the EOE mount 1c which comparting the 
connector insertion part la and the transmitter and receiver 
reception part lb in the case 1, an air hole 10 is disposed 
so as to interconnect the connector insertion part la side and 
the transmitter and receiver reception part lb side. 

On the other hand, in the bottom part of the transmitter 
and receiver reception part lb of the case 1, the base member 
4b on which the integrated circuit 3a was mounted is accommodated, 
and the lead pin 40b of the base member 4b passes through a 
hole formed in the bottom part of the transmitter and receiver 
reception part lb and protrudes below the case 1 but the hole 
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of the transmitter and receiver reception part lb through which 
this lead pin 4 0b passes is air tightly sealed by the epoxy 
layer 7a. 

Also, the light emitting device 2 and the integrated 
circuit 3b are fixed to the EOE mount lc and the base member 
4a, respectively, and an area from a backside of a light emitting 
layer 3 to the integrated circuit 3a is covered by a shield 
plate 5b. An upper side opening part of the transmitter and 
receiver reception part lb which accommodates these members 
is sealed by the covering member 8 which was adhered air tightly 
by the epoxy layer 7 . 

In the optical transmitter and receiver module configured 
as above, by inserting a connector which held a pair of optical 
fibers for transmission and for reception in the connector 
insertion part la of the case 1, the photo acceptance device 
2 and the light emitting device 3 and the respective optical 
fibers can be bonded. Also, in this optical transmitter and 
receiver module, air inside of the transmitter and receiver 
reception part lb which is expanded or deflated in a mounting 
process and a water cleaning process moves in and out through 
the air hole 10, and therefore, there is no case that cleaning 
water is sucked from a minute space of the epoxy later 7 or 
7a. 

In order to confirm an advantage of this invention, 
prepared was an optical transmitter and receiver module which 



9 



is completely the same structure as shown in Fig. 1, except 
for absence of the air hole 10, and heating and water cleaning 
were carried out successively. 

Firstly, after the entire case is heated at 150°C / the 
cleaning water was applied from above of the case 1 . Temperature 
of the case went down to room temperature and then, the covering 
member 8 was removed and inside of the transmitter and receiver 
reception part lb was inspected, and as a result, there was 
water droplets therein. It is contemplated that this is because 
a subtle space occurred in the epoxy layer which is sealing 
the covering member or in the epoxy layer which is sealing a 
through-hole of the lead pin. 

Subsequently, the water droplets in the transmitter and 
receiver reception part lb were removed and then, the air hole 
10 as shown in Fig. 1 was formed, and the transmitter and receiver 
reception part lb was sealed by the covering member and 
thereafter, heating and water cleaning were again carried out . 
After the case 1 was cooled, the covering member 8 was again 
removed and inspected, and as a result, the cleaning water did 
not intrude into the transmitter and receiver reception part 
lb at all. 

Advantage of the Invention 

As described above , in an optical transmitter and receiver 
module according to this invention, even if water cleaning is 
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carried out right after a mount ing process by soldering , cleaning 
water does not intrude into inside. 

That is, the optical transmitter and receiver module 
according to this invention is of not only a structure which 
can be manufactured at low cost but also a desirable optical 
transmitter and receiver module in which water cleaning can 
be carried out after mounting. 

4 . Brief Description of the Drawings 

Fig. 1 is a cross sectional view which shows a concrete 
structural example of an optical transmitter and receiver module 
which was configured according to this invention, and 

Fig. 2 is a view for explaining component members of the 
optical transmitter and receiver module shown in Fig. 1 and 
its assembly. 

[Major Reference Numerals] 

l...case, 2... light emitting device, 

3... photo acceptance device, 

4a, 4b. . .base member 

5a, 5b. . .shield plate, 

6 . . . separator, 

7, 7a...epoxy layer, 

8. . .covering member, 9. . .name plate, 
10 . . . air hole 
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Fig. 1 

1 . . . CASE 

lc . . . EOE MOUNT 

2 . . . LIGHT EMITTING DEVICE 

2a. . .INTEGRATED CIRCUIT 

4a. . .BASE MEMBER 

5 . . . SHIELD MEMBER 

7,7a. . .EPOXY LAYER 

8 . , . COVERING MEMBER 

10. . .THROUGH -HOLE 

Fig. 2 

1. . .CASE 

la . . . CONNECTOR INSERTION PART 

lb . . . TRANSMITTER AND RECEIVER RECEPTION PART 

lc . . . EOE MOUNT 

2 . . . LIGHT EMITTING DEVICE 

3 . . . PHOTO ACCEPTANCE DEVICE 

2a, 3a. . .INTEGRATED CIRCUIT 

4a , 4b . . . BASE MEMBER 

5a, 5b . . . SHIELD MEMBER 

6 . . . SEPARATOR 

7 . . . EPOXY LAYER 

8 . . . COVERING MEMBER 

9. . .NAME PLATE 

40a, 40b. . .LEAD PIN 
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